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(54) Two-drcuitbrakesysteni 

(57) Atwo-circuit brake system for motor vehicles, having a two-circuit driver's brake valve 24 and brake cylinders 34 to 
37 which can be supplied from the said brake valve 24 byway of two brake circuits, and a common pressure control 
vah^eassembly 1 which is equipped with three pairs of valves 7, 8; 9, 1 0; 1 1 , 12 and which is part of an anti-skid system 
which comprises wheel sensors, an electronic switching device and a solenoid pilot control valves eg 25 (Rg. 2) for each 
pairof vahfBS is characterised In thatthe pressure-control valve assembly is of two-circuit design. . 

Actuationof thepilot control valve 25 pressurises chamber20 to separatefurtherthediaphragm assemblies 15', 16' 
thereby lifting the valve elements 15, l6fromtheir adjacent seats which clos6theventpdssages43,44of Rg. 2onto 
their remote seats to cut off the supply liries 40, 41 . Pressurisation of the chambers 1 9 and 21 seat the vahfe elemente 
14 and 1 7, 18 to retain the instant pressures in tiie actuators 35 to 37. 
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spb:ihcation 

Two-circuit brake system 

5 Theinvention relatestoa two-circurtbrakesystem 
fbrmotorvehicles, having a two-drcurt brake valve 
and brake cylinders which can be supplied by the said 
^ brakevalvebywayoftwobrakedrcuits^anda 
pressure control valve which is equipped with main 

10 valvesandwhich is part of an anti-skid system 
comprising wheel sensors, an electronic switching 
device and solenoid pilot control valves. 

A brake system of this kind is known (German 
Offenlegungsschrrft No. 26 25 502). In this known 

15 8ystem,apressureHX>ntrolvalveisusedwhichis 
controllable by a brake vah^e through a single circuit 
(per axle). If it is desired to use a single^rcuit 
pressure-control vahre of this kind In brake systems 
which act upon one axle or wheel through two drcurts, 

20 the cost of the anti-skid brakesystemisalmost 
doubled. 

Thus^fbrexampiertwo pressure-control valves 
haveto befitted to one vehide wheel forthe two brake 
drcuHsand are actuated In parallel by the electronic 

25 switching device. In addition todoublingthecost of 
the valves, the elctronicsvintching device also has to 
be spedally constructed so that It can monitorthe 
function of the pressure-control vah^ in parallel in 
addition to undertaking the parallel control thereof. 

30 In contrastto this, a pressu re-control vah/e of 
two^arcuft design has the advantage that the costof 
individual parts is substantially reduced. In addition to 
this it has been found that a spedal electronic 
switching device does not have to be used, and a 

35 nonnalstandardelectronlc8ystemcanbeused,such 
as is normally used in the case of singl&drcult 
pressure-control valves. 

In accordance with the invention there is provided a 
twodrcutt brake system for motor vehicles, having a 

40 two-drcurtbrakevaiveand brake cylinders which can 
be supplied by the said brake valve by way of two 
brake drcurts; and a pressure control vahfe which is 
equipped with main valves and which is part of an 
anti-skid system which comprises wheel sensors, an 

45 electronic switching deviceand solenoid pilotcontrol 
valves, characterised in that the pressure-control 
valve is of two-drcuit design. 

FVeferably thetwo-drcuit pressure control valve is 
single drcurt controllable. The pairs of main valves in 

50 the pressure control valve preferably are disposed 
such that their control chambers form a common 
volume chamber. 

Preferably a two-way vah^ is provided In the 
antf-skid system which Is chargeat>le by both brake 

55 circuits ofthe brake system and which sdects the 
pressure for the solenoid pilot-control valves ofthe 
anti-skid system. 

Preferably, the pressure control valve is of symmet- 
rical constmOion about a central plane, an intermedi- 

60 ate plate being disposed in the central plane, which 
plane incorporates passageforfeeding (Transmitting) 
the pressure made available by the pilot-control 
valves. 

Twotwoi>orttwoi)osition valvesare preferably 
65 disposedattheouttetofthepressureoontrolvahfe, 



the control valve being of two-channel construction. 
Alternatively, the pressure control valve may be of 
single-channel construction with one two-port, two- 
position vah^e disposed at the outiet thereof. 
70 Several embodiments.of the invention are illus- 
trated in the drawings and will befurther explained In 
thefollowing description. In the drawings: 

Hgure 1 shows a two-drcuit, two-channel pressure- 
control valve, 

75 Rg ure 2 shows a two-drcuit pilot control valve with 
pressure selection for single-circuit control, and 

Rgure3showsatwo-drcuIt, single-channel press- 
ure-control valve. 
A pressure-control valve 1 has a housing 2 which is 
80 constructedsymmetrlcallyatt>othsidesofaoentral 
axis 3. Namely, two Identical housing parts Sand 6are 
located one at each side of an Intermediate plate4and 
each housing part has a three-port; two-position vahre 
7 or 8 respectively and two two^rt two-position 
85 vakes9,11 and 10, 12 respectively. The valves 7 to 12 
are main valves. They have valve seats secured 
relative to the housing and resilient members serving 
as dosure elements whose control partsare di- 
aphragms 13, 14^ 15, 16, 17, 1& 
90 As a result of thesymmetrical anrangement of the 
housing partsSand 6, the diaphragms 13and 14, 15 
and 1 6, and 1 7 and 1 8 are located opposite one 
another and thereby form respective, common 
volume chambers 1 9, 20, 21 . Each diaphragm 15 or 1 6 
95 is a double element having a respective Intermediate 
push rod member 1 5' or 1 6'. 

The intemnedlate plate 4 serves on the one hand to - 
centre the control diaphragms 13, 14, 15, 16, 1.7, 18.. 
This is importantforsatisfectory transmission ofthe 

100 brake pressures predetermined tiy a two-circuitser- 
vice brake vah^ 24^ On the otherhand, the intermedi- 
ate plate 4 has the task of bringing up the control 
pressures which originate from a pilotcontrol valve 25 
Illustrated in Rgure 2. Three of these pilot control 

1 05 vah^ 25, that is to say, one for each pair of main 

vah^ 7/8, 9/1 0, 1 1/12, are disposed in the housing 2 of 
the pressure-control vah^e 1. Two paira of outiets 26, 
27 and 28, 29 respectively ofthe pressure-control 
vaVe 1 are connected by way of brake Iines30,31 and 

110 32^33 respectivelyto wheel brake cyllndere34, 35 and 
36, 37 respectively, a pair ofthe said wheel brake 
cylinders being disposed on a vehide wheel 38 or 39 
respectively. Alternatively, however, each wheel 
brake cylinder can be a tniiltHn unit in the form of a 

115 two-piston cylinder. 

Two lines 40 and 41 leading from the two-drcuit 
brake valve24are connected to the pilot control valve 
25 where there is provided a two-way vahre 42 by 
means of which the higher inlet pressure at any given 

120 time can be selected. Rgure 2 also shows that each of 
the two three-port, two-position valves 7 and 8 control 
a respective atmosphericair passage 43or44 which is 
connected to the atmospheric air by way of a relief 
valve 45. Only a single pilotcontrol valve 25 is 

1 25 provided for each pair of vah^es 7/B, 9/1 0 and 1 1/1 2. A 
pilot control valve 25 of this kind has an armature 46 
which cam'es closure memt>ers 47, 48 for two vah/e 
seats 49, 50 and which is redprocable between the 
vahfe seats 49, 50 against the force of a spring 52 by 

130 meansofmagneticfDrcesproducedbyacoil51. 
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The IWD-drcutt brake system which has been 
describedoperatesinthefbllowing manner: 

Dunng braking, the two Iin^40and41 are charged 
by the two-circuit brake valve 24wThecompressed air 
5 enters the brake lines 30, 31, 32, 33 by way of the open 
main vah^es 7, 8, 9, 1 0,11 , 1 Z The brakes are applied by 
two circuits, that is to say, by two brake cylinders 34, 
35 and 36, 37 on each wheel 38 or 39 respectively. 
Wheel sensors respond when there is a risk of 

1 0 wheeMock. The coil 51 of the central pilot control vah^e 
25 isfirst energized byway of an efectronic system,so 
thatthe pilot control vah/e 25 can switch to its other 
end position. The pressure which is higher at any 
given time enters the intermediate plate 4 by way of 

15 thetwo-wayvalve42andinthefirstinstancesurges 
the diaphragms 15, 1 6 and their intermediate push rod 
members 1 5'and 16* into their other end positions. 
The main vahfes7and 8 dose. Hence, the inflow of 
compressed air is prevented. The pressu re can then be 

20 heldpulsedor,togetherwrththepairofmainvah/es7 
and 8, can be discharged by the other two pilot control 
valves 25 and the four main vah^ 9, 1 0, 1 1 , 1 2. 

Hence, it will be seen thatthe brake pressuresflow 
through two entire circuits and are also two-circuit 

25 monitoredintheGaseofanti-skidoperation,although, 
owing to the common volume chambers 19, 20, 21, 
only a single-circuit pilot control pressure Is required. 
Two-channel pressure regulation is then also possible 
with the combination of a respective three-port, 

30 two-position main vah^e 7 or 8 with a respective pair of 
two-port, two-position main vah^es 9 and 1 1 or 10 and 
12, that Is to say, each wheel 38 and 39 has indhfidual 
regulation. 

Hence, an essential prerequisite for an inexpensive, 

35 compacttypeof construction of such a muHi-function 
valve Is realised. Since, moreover, the braking capac- 
ity of a two-circuit wheel brake does notdifferfrom a 
single-drcuit wheel brake,thatisto say, the volume of 
thetwo brake cylinders issubstantially equal to the 

40 volume of the single-cylinder construction, the cross 
sections of the two-circuit pressure-control vahre can 
also be correspondingly smallerthan those of a 
single-circuit vaWe. Hence,this also provides the 
prerequisite for a compact type of construction. 

45 However, the essential advantage resultsfrom the 
single-circuit pilot control valve 25 which renders it 
possible to combine the initially mentioned category 
of vehicles (having two-drcurt wheel brakes) with a 
massrproduced standard electronic system designed 

50 for singleH:ircUftwheel brakes. Thus it is only Inthis 
way that itis possible to realise an inexpenshre 
unit-composed concept which can be appliefd, with 
identical structural elements or entire components, to 
the wide variety of types of commercial vehides. 

55 It will be appredated thatthe safety and reliability of 
these components are also essential. 

This safety and reliability of the proposed 1wo> 
drcuit pressure-control valve 1 resides in thefact that 
mass-produced individual elementsare used, and the 

60 centring of theswitchingelementsby way ofthe 
intermediate plate 4 also predudes the detrimental 
effect of differences caused by tolerances. 

Even in the event of failure of a brake drcuit the 
regulating function ofthe intactdrcuit is maintained. 

65 Tbesimple,two^ayvalve42whichisinstalledinthe 



pilot control drcuit, and whlch,as illustrated, can be, 
for example, a springless ball vah/e, ensures that the 
pilot control pressure is taken from the intact brake 
circuit and that at the same time there is no pressure 

70 loss to the defective brake circuit. 

In accordance with the construction already de- 
scribed, the typeof construction which is illustrated in 
Rgure3,and which is also symmetrical, shows that It 
is also possible to construct a pressure-control valve 

75 60 with only one channel (that is to say, to outlets 62 
and 63 for one wheel 61 ). However, this pressure- 
control valve 60 is also of two-drcuit construction. The 
choice ofthe pilot control pressure made available by 
thetwo pilot-H^ontrol vah^es 64 and 65 is effected by 

80 wayofatwo^wayvahre66inthesamemannerasin 
thetype of constroction shown in Rgure 2. 

Two pressure-control valves 60 of this land are 
required for two wheels of a vehicle axle. It will be seen 
thatthe cost of vah^es for one axle is correspondingly 

85 higher than that in thetype of construction shown in 
Rgures1and2. 
CLAIMS 

1 . A two-circuit brake system for motor vehides, 
having a two-drcuit brake valve and brake cylindere 

90 whichcanbesupplledbythesaldbrakevah^ebyway 
of two brake circuits, and a pressurecontrol valve 
which Is equipped with main valves and which is part 
of an anti-skid system which comprises wheel sen- 
sors, an electronic switdiing device and solenoid pilot 

95 control valves, characterised in thatthe pressure- 
control valve is of two-circuit design. 

2. A two-circuit brake system asdalmed in dalm 1, 
characterised in thatthe two-drcuit pressure-control 
vah^e is single-circuit controllable. 

100 3. A two-circuit brake system asdalmed In daimi 
or 2, characterised In thatthe pressure-control vah^e 
has a plurality of main valves disposed in pairasuch 
thatthe control chambers of each pairof main valves 
each form a common volume chamber. 

105 4. Atwo-circuitbrakesystemasdaimedlnany 
one of claims 1 to 3, characterised in that a two-way 
vah^e is provided which is chargeable fay both brake 
•circuits and which selects the pressureforthe 
solenoid pilot control vaWes ofthe anti-skid system. 

110 5. Atwo-circuftbrakesystemasdaimedinoneof 
claims 1 to 4, characterised in thatthe pressure- 
control vah^e is of symmetrical construction abouta 
central plane, and that there is disposed in the central 
plane an intermediate plate which incorporates pas- 

115 sagesforfeeding the pressure made available by the 
pilot-control valves. 

6. Atwo-drcuitbrakesystem asdalmed in one of 
the daims 1 to 5, characterised in thatthe pressure- 
control vah^e is of two-channel construction forthe 

120 purpose ofsupplyingtwo different pressures, two 
two-porttwo-position valves being disposed atthe 
outlet thereof. 

7. A two-circuit brake system as daimed in one of 
the daims 1 to 5, characterised in thatthe pressura- 

125 control valve isof single4:hannel construction, one 
two-port two-position vah/e being disposed atthe 
outlet thereof. 

8. Atwo-drcuitbrakesystem as daimed in claim 1, 
substantially as hereinbefore described with refer- 

130 ence to and as illustrated in Rgs. 1 and 2 ofthe 



accompanying drawings. 

9. Atwo-circuitbrakBsystennasdaimedinclaimI, 
substantially as hereinbefore descdbed with refer- 
ence to and as iltustrated in Rg. 3 of the accompanymg 
5 drawings. 
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